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MODERN CONNECTORS FOR TIMBER CONSTRUCTION were intro- 
duced in America by the United States Government which, after extensive 
study of many connectors abroad, wished to obtain for American industries 
their economical advantages. For this purpose the National Committee on 
Wood Utilization of the United States Department of Commerce amassed data 
on many types of wood and metal connectors in current use in Europe. 

With the advantage of joints much stronger than those obtained bv boltin<- 
only, European engineers had already constructed spectacular timber structures 
with both imported American structural woods and the weaker nati\e European 
woods. 

Subsequently and in order that prospective users in America might have 
readily obtainable up-to-date technical information as to the engineering 
advantages of the most promising connectors and facts regarding their use 
with American structural species, several connector types were put through 
rigorous tests by the United States Forest Products Laboratory. Madison. 
Wisconsin, and the National Committee on Wood Utilization. The results of 
these basic tests are contained in a 147-page research report prepared jointly 
by the Laboratory and the Committee, and published by the Government 
Printing Office. 

The design data and technical information presented in the following pages 
are based on these tests and on study of foreign and Anierican practice. ' 
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Timber joint connectors are inexpensive and easily 
installed devices for improving the efficiency of timber 
framing. They increase joint strength, reduce the sizes 
of members required for a given load, and simplify 
fabrication and erection. 

Connections in timber framing customarily are made 
by lapping the ends of the several members over each 
other. Contact areas are thus obtained in which loads 
are transmitted from one member to another. 

In these areas of contact, it is possible to develop with 
bolts only from 40 to 60' ; of the allowable working 
load of the members; for this reason timber framed 
with bolts only is understressed and uneconomical. 

Timber connectors now make it possible in most cases 
to develop the full allowable loads of the members con- 
nected; in fact, it is possible under some circumstances 
to make the joints stronger than the members themselves. 

These improved connections enable a pound of good 
structural timber to do in general the same work that 
can be expected from a pound of steel. The greatly in- 
creased strength secured at crucial points is of such prime 
engineering importance as frequently to change both the 
methods of design and cost aspects of many structural 
types. Timber can now be used economically for types 
of structures for which it has not formerly been consid- 
ered, and timber structures can now be designed for wider 
spans and heavier loads than before. 

As compared with the earlier types of notched or hand- 
fitted joints, timber connectors greatly reduce labor costs. 
As compared with joint details in which timbers are 
bolted to steel gussets, the connectors are lighter and 
cheaper, not only in the weight of metal used, but also in 
the amount of timber required for a given load and in the 
assembly labor required. Design features are also greatly 
simplified because with connectors the strength of joints 
can be quickly and accurately computed. 

The TIMBER ENGINEERING COMPANY, INC., 
manufactures under American patents and patent rights, 



and now sells direct or through licensees in the United 
States, several types of timber joint connectors. Among 
these are: 

TECO toothed ring (See Fig. 1) 
TECO split ring (See Fig. 2) 
TECO shear-plate (See Fig. 3) 

Years of practical building in Europe and thorough 
laboratory tests conducted in this country by the United 
States Government have indicated that these three types 
combine the advantages of economy, efficiency, and gen- 
eral usefulness. 

The first two types transmit loads between adjacent 
wood members. Their fields of use are not always 
identical, and their methods of installation differ. 

The shear-plate transmits loads between wood and steel. 

The selection of the connector to be used is largely a 
matter of engineering analysis of individual projects. 

The design data and technical information contained 
in this pamphlet are directly applicable to structural 
grades of such American woods as 

Tidewater Red Cypress 

Douglas Fir 

Western Larch 

Longleaf and Shortleaf Southern Yellow Fine 

Redwood 

Tamarack 

Similar data and technical information for other species 
may be obtained upon request to the Timber Engineering 
Company. 

The working loads hereinafter recommended for con- 
nectors are based on tests by the Forest Products Labora- 
tory on Douglas Fir and Southern Yellow Pine. Working 
loads herein recommended for species and variations of 
properties within a single species, which have not been 
tested, have been derived by a comparison of the mechan- 
ical properties of species; which method has been sug- 
gested by the Forest Products Laboratory. 
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SERVICE FROM THE TIMBER ENGINEERING 
COMPANY 

The Timber Engineering Company maintains a com- 
petent staff of engineers and wood technologists to advise 
with architects and engineers in the design and checking 
of construction plans calling for TECO connectors. 

Through this staff fundamental engineering informa- 
tion needed by designers of connector-built structures is 
always available. This information includes results of 
the extensive laboratory tests in the United States and 
data obtained from the great volume of European and 
American construction. 

The Timber Engineering Company has developed, for 
assistance of architects and engineers, an extensive series 
of sample designs showing the use of connectors in build- 
ings and other structures. Among these are trusses for 
both pitched and arched roofs, radio towers, lookout 
towers, bridges and trestles, and oil derricks. 

Recommended methods of using connectors are exempli- 
fied in these designs and information shown on quantities 
of lumber, bolts and connectors will assist designers in 
making a quick estimate of the probable cost of work in 
prospect, if executed in timber-connector construction. 




FIGURE 1 — A toothed-ring TECO connector is a 
ring of sixteen gauge hot-roiled steel, ribbed to guard 
against lateral bending, uith sharpened teeth on each 
edge. These rings, imbedded half their depth in the 
contacting surfaces of adjacent timbers, transmit loads 
from member to member. Made in four sizes. 



Prints of sample plans will be forwarded on request with 
a nominal charge to cover postage and blue-printing. 

The Timber Engineering Company will also welcome 
the opportunity to cooperate with prospective users in 
adapting connectors to new or special purposes. 




FIGURE 2~A split-ring TECO connector is a smooth 
ring of steel uith a tongue and grooved break or ''split'* 
which increases its load capacity. Split rings transmit 
loads when placed in pre-cut grooves in the faces of 
adjoining timbers. Made in four sizes. 




FIGURE 3~~A shear-plate TECO connector is a cir- 
cular, malleable cast iron plate uith teeth arranged 
about an annular rim on one face, to be imbedded in 
a pre-cut groove in the timber, and a boss on the oppo- 
site face to fit a hole in a steel strap or gusset plate. 
They transmit loads between wood and steel. Made in 
Sy^" diameter only. 
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Toothed Ring Connectors 



Toothed ring connectors are sharp-toothed corrugated 
rings of sixteen-gauge sheet steel. (See Fig. 1.) When 
they are used in a joint, a bolt hole is bored through 
the assembly of lapped timbers, the members are lifted 
apart and toothed rings are placed between the adjacent 
faces of members to be connected. The members are 
then drawn tightly together by the bolt or other suitable 
means until the rings are completely imbedded in the 
wood, one-half the depth of each ring entering each ad- 
jacent member. (See illustration below). 




Illustration of the position of toothed-ring connectors 
in a simple lapped joint. In completing the joint, the 
connectors are imbedded to one-half their depth in 
each timber face by dr diving up the bolts with a long- 
handled ratchet wrench, 

DESIGN OF TOOTHED RING JOINTS 

Installation and specification data for toothed rings 
and a chart of recommended working loads for the vari- 
ous sizes at different angles to grain are given below. 

Safe load values are for the joint assembly, which con- 
sists of bolt, toothed ring, two washers and a nut. Loads 
shown are for two-member joint with one-toothed ring 
placed between the two timbers (single shear). For the 
more usual case of a three-member joint in which two 
toothed rings concentric with the bolt axis are used the 
values given should be multiplied by two (double shear). 
The addition of toothed rings increases the joint strength 
in direct proportion to the number of toothed rings used. 

Recommended loads for toothed rings are based on a 
factor of safety of four on ultimate load because the char- 
acteristics of the test curves are such that no proportional 
limit can ordinarily be determined. 

No increase of the loads shown herein is recommended 
for wind or earthquake load design. 

Species: 

The design data and technical information apply to: 
Tidewater Red Cypress 
Douglas Fir 
Western Larch 

Longleaf and Shortleaf Southern Yellow Pine 
Redwood 
Tamarack 



Similar data for other species of timber will be furnished 
by the Timber Engineering Company upon request from 
prospective users. 

Seasoning: 

Working loads shown are for toothed rings in seasoned 
timber, i. e., timber which has a moisture content at the 
time of installation equal to that to which it will even- 
tually come in use. For nearly all parts of the country 
this will average about 15 /( for the surfaces of the tim- 
ber, representing 15% to 20/0 averaged over the entire 
cross section of the timber. Loads for toothed rings in 
green timber should not exceed 60% of those shown, and 
for intermediate moisture contents the loads should be 
interpolated according to the degree of seasoning of the 
timber surfaces. 

Bolt Hole Diameters: 

"Tight bolt" (see chart) means that bolt hole is made 
the same size as bolt. "Loose bolt" means that bolt hole 
is made approximately Yxq" larger than diameter of 
bolt. The standard sizes of carpenter's or machine bits 
are used. 

Ring Metals: 

Toothed rings, as ordinarily supplied, are of uncoated 
steel. They should be galvanized or of non-corrodible 
metal when used subject to moist conditions except that 
in structures of creosoted timber the creosote oil will 
usually afford sufficient protection against corrosion. 
The use of different metals in bolts and connectors in the 
same structure may cause electrolysis in moist locations, 
and should be avoided. 

Toothed Ring Spacing and Margins: 

The standard end margin (see table on page 5) is 
equal to the diameter of the ring, and the standard 
center to center spacing parallel to load is equal to 1.5 
times the diameter of the ring. The 2, 2%, 3%, and 4- 
inch rings may be used in minimum nominal lumber 
widths of 3, 4, 5, and 6 inches, respectively. The stand- 
ard edge margin is determined by placing the center of 
each ring or the bolt hole in the middle of the corres- 
ponding minimum face width. 

These margins and spacings are measured from the 
centers of bolt holes as indicated in the sketch on Page 5. 
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SAFE WORKING LOADS 

FOR ONE TOOTHED RING WITH BOLT IN SINGLE SHEAR IN 

STRUCTURAL GRADES OF ANY STRUCTURAL SPECIES 




^* S* /C /S* £0' £S* JiT JJ' ^O* -^.T* 

4 



/^' 



TOOTHED RIISG 






©-®-®- 






'^ 





1^ 



^ 






> 




Spacing between t(H>lhe(l rings in a (lire<li<»n [)er|)en- 
dieular to the hiacl may he as eh)se as successful itnhed- 
nient or wash(»r clearance will permit. 

Toothed rings need not he exaclh concentric U\ ifie axis 
of the holt if it is desirahle to locate them otherwise, hut 
holts should he sufhcient in nuinher and distrihution to 
secure corTi|>lete irnhedttH'nl and reduce infhience of (Eccen- 
tricity, (dealer end margins than are necessar) for full 
working huid should he used where end-checking in one 
and {»ne-quarter to two-inch drv material is iikclv to occur 
during assend)ly. 

Large and small tootticd rings mav he placed con- 
centrically to the same holt helweeri the same timher 
surfaces, in which case the load value is equal to the value 
recommended for the large ring with its boll plus 25' r- 
of the allowable working load for the smaller ring plus its 
bolt. (See chart opposite on page 4). 



FABRICATION AND ERECTION 

Timbers in structures where the toothed ring is to be 
used require no pre-fabrication except cutting to length 
and shape. 

Procedure in assembling a joint with tt>(»thed ring con- 
nectors is similar to that when bolts alone are used except 
that greater pressure must be exerted in turning up nuts 
and larger washers are necessary to prevent crushing the 
wood about the bolts. A long-handled wrench is neces- 
sary, preferabU of the bridge type with ratchet head,* 
and bolt threads and washer surfaces should be oiled. 
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Sample Ivf^'iid is shoun at 
the left for indicatiufi the sizes 
and positions of connectors on 
structural diaainiis and slu>p 
details. 



Legend for tthtthed ririf^s is 
unnecessary on shop drauinf^s 
for toothed rinf* construction. 
Size of holt holes onl\ need he 
indicated. 



Except for sf/Uftufes in 
uhich tuo or more fyfns of 
( onnef tors ft re used, it is suf 
ficient to indicate thr fntsiti(tn 
of connectors h\ a plain ( irtle 
on fdaas and simp details, (lie 
type used hein^ (tnered fn a 
note. 



The usual metlrod of installing t(»othed rings is t(t nail 
(»r (lamp the various members of the structure together 
t(rnporaril\ ; drill the Ixdl holes as rerpiired hv [»lans; 



TOOTHED RING INSTALLATION DATA 



Diaiiieler 
of Ring 


Lumber Dimensions 


Stanilard 


King Sparings and Margins 


Minirniiin 
Width 

Inches 


Mininiuni Thickness 


Fnd 

Margin 

Ten;^ion and 

(lompres-ion 

inches 


! Spacing (.'-( '. 
**( Kini:- 
Parallel t(» 
Load 

Inche.s 


Kdge 

Margin 
Tension ami 
(Jompression 

Inches 


Kings in One 
Face Only 

Inches 


Rings 

Opposite in 
Both Face- 

Inches 


2 


2H 


I'l*^ \ IVs 


2 


3 


IK 


2^ 


m 


\ l'i6 Ws 


2H 


4 


\H 


Ws 


4^/8 


Vi6 iH 


:^K 


> 


2H 


4 


0K2 


1»IB l^s 


\ 


6 


■2h 



* All items marked thus are available on a nominal rental or purchase ba^is from the Timber Engineering Company or its Licensees. 
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pry the members of each joint apart; insert the toothed 
ring or rings, holding them in place with small nails; 
insert bolt with washers of suitable size under both head 
and nut; and draw the toothed ring into the wood mem- 
bers by tightening up on the bolt. 

This method of installation requires a bolt equal in 
length to the total thickness of members plus one inch 
for each toothed ring concentric to the bolt. One inch 
also must be added for a nut and plate washers or two 
inches for a nut and ogee washers. The additional bolt 
length permits starting the nut before the toothed rings 
are imbedded. 

When more than two rings are used concentric to the 
axis of a bolt the bolt should be threaded for a sufficient 
length to provide fur their complete imbcdnient. 

The above method of installation may be impracticable 
for toothed rings where the timbers are very drv and or 
of a dense and relatively hard species such as Douglas fir, 
Southern pine and most of the hardwoods. In such cases, 
and always with galvanized bolls, the prior use of a high 
strength steel rod,* threaded on both ends, with oversize 
plate washers * and double-dejith nuts * is reconnnended. 
The rings are first imbedded with the high strength rod. 
after whit h the rod is reinoxed from the bolt hole and the 
regular bolt i> inMalled. This will a\(iid strij»ping the 
threads of the ordinary boll; make it unnecessary to use 
extra long bolls in the final assembly; prevent checking 
or splitting of the limbers: and do away with any local 
crushing of wood under the washers. It requires a con- 
siderable p^e^»ure to imbed the larger toothed rings in 
dry dense liml»er and the use of the high strength rods, 
oversize plate washers and a ratrhel wrendi uill not onlv 
gi%'c a more satisfactory joint but will also prove eco- 
nomical of labor. A little oil on the high strength rod 

and the use of two cut \\ashcrs I»rtU(*rn tin- nntw im] \\^f> 



The cut away 
piece in the as- 
sembly at the 
right shous a 
toothed ring nith 
half its depth 
imbedded in the 
center timber 
and half project- 
ing into the side 
member. 




Seating TECO toothed-ring connectors by use of a 
long-handlrd radhi't urmf h 




82'foot Fink trasses for a riding hall. Con- 
nections made uith TECO split rings. 



from ilie Timber Engiaeeriii^ Companir nr It. T ir^mMet. 



TOOTHED RING 



plate washers will make installation easier. The thread 
of the double-depth nut should be cut to a diameter 
slightly larger than that of the rod, in order to avoid 
"freezing" of the nut when the rod expands as joint is 
being drawn together. 

After the members of a truss or other structure are 
pre-fabricated (i. e., cut to length and shape, and bored) 
and delivered to the job ready for assembly, the toothed 
rings may be driven half-way into one of the timbers by 
means of a TECO recessed follower.* Imbedding the 
rings in the timber by any method which bends or blunts 
the teeth, or which may cause the ring to go more than 
one-half its depth into the timber, should be avoided. 
Where toothed rings are half imbedded with a follower, 
bolt lengths should be adjusted accordingly. Pre- 
fabricated members, with the ring inserted in one 
member before the joint is assembled, can sometimes be 
used with a considerable saving in labor costs. 

Various forms of U clamps, C clamps, screw-jacks and 
hydraulic jacking devices also have been used success- 
fully to imbed toothed rings. The fact that one timber 
in a joint may be harder than the adjacent timber, result- 
ing in deeper imbedment in the soft timber than in the hard 
one, is compensated for by the fact that the resistance of 
the hard timber to bearing against the ring surface is 
greater than the resistance of the soft timber. The differ- 
ence in penetration has proved negligible. 

In assembling joints where two or more bolts with 
connectors are required all bolts should be pulled up 
evenly to avoid "canting" of the rings. 

It will also be found that the assembly of joints is more 



economical if the bolt holes are made 34o" larger than 
the bolts. While this may decrease the safe working load 
of the joint by as much as 10% it materially increases the 
ease of installation. 

Toothed rings may be used at the safe loads here stated 
with bolts larger than those recommended in the table of 
specification data. It is frequently desirable and eco- 
nomical to use only one size of bolts and rings on a job 
even though a smaller size might suffice for some of the 
joints. When two sizes of toothed rings are installed 
with the same bolt, the larger of the prescribed bolts 
should be used. 

SPECIFICATION FOR TOOTHED RINGS 

Toothed rings shall be made from 16-gauge hot-rolled 
sheet steel. They shall be stamped and bent cold to form 
a circular, corrugated, sharp-toothed band, and welded 
into a solid ring. All dimensions shall conform to those 
specified by the Timber Engineering Company. 

The teeth on each ring shall be on a true circle, and 
shall be parallel to the axis of the ring. Workmanship 
shall be perfect and in strict accord with the ring 
manufactured by the Timber Engineering Company. 

The toothed rings required to be hot-galvanized shall 
be galvanized to conform to A.S.T.M., Standard Speci- 
fications A 123-33. (See page 19) 

Toothed rings shall be of the following sizes and weights 
and shall be installed with washers and permanent bolts 
not less in size than specified below. (Ascertain from 
table below.) 



TOOTHED RING SPECIFICATION DATA 



Order 
Number 


Sizes and Weights 


Bolt and Washer Sizes 


Diameter 
of Ring 

Inches 


Overall 

Depth of 

Ring 

Inches 


Weight per 

100 Rings 

(Hot Rolled 

Steel) 

Pounds 


Minimum 

Diameter 

of Bolt 

Inches 


Washers 


Square Plate 
Inches 


0. G. 
Inches 


1 


2 


^h'e 


5.7 


Vi 


2 X 2 X Jle 


^x2 


2 


2^ 


1^6 


7.4 


y% 


2Hx2>^xK 


^x2H 


3 


3^ 


^Ke 


9.2 


H 


3x3x^ 


Mx3 


4 


4 1 1?16 

i 


11.1 


H 


3Hx3>^x^ 


Kx35^ 



Note: For weight of galvanized rings add approximately 10 per cent. 



* All items marked thus are available on a nominal rental or purchase basis from the Timber Engineering Company or its Licensees. 
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Split Ring Connectors 



Split ring connectors are plain steel rings made with a 
rectangular cross section and a tongued and grooved 
break in the perimeter. 

For assembly of a split ring joint one or more bolt 
holes are bored in the timbers to be joined at points 
indicated on the plans. Circular grooves one-half the 
depth of the ring parallel to its axis are cut in the con- 
tacting surfaces of the timbers using a special grooving 
tool* with a pilot which centers in the bolt hole already 
bored. The split ring is then placed in the groove in 
one timber, the other timber is fitted over it. and the joint 
is drawn tight with the bolt, which remains in the joint. 

The break or ''split" in this type of connector is made 
in the form of a tongued and grooved joint and is impor- 
tant. A solid ring, in transmitting loads, may bear 
against only the wood outside the groove, or only the 
wood core within. The split ring bears against both and 
therefore is able to transmit higher loads. In order to 
secure this d()ul)h* action regardless of the moisture con- 
lent of the tiiniiers al llie lime of iristallation. the diameter 
of the grooNc c ut in cac li timber is made slightly 'neater 
than the diameter of the ring (see table page 12 L W hen 
inserting the ring in the grooves it is, therefore, ne( (^ssary 
to pry it a|>arl; and the opening of the ring thus obtained 
at the s|)lit assures the double action at all times, either 
with dr\ or green timliers. The split in the ring should be 
placed nearest the edge of the member strc^^-d parallel 
w ith lli(* 'Main. 




L*tl: PosiHon of splu n/igs in a typical splire of a 
spaced timber column. Exhibit joint is broken doun 
to illustrate the opposing grooves in timber faces into 
uhich the rings fit and bear both against core and 
rim. Right: Typical panel point detail for a connec- 
tor-built oil derrick. 




This type of grooving tool for 2y2, 4, and (y-inch TECO 
split rings is provided uith interchangeable shanks for 
use in power equipment and for cutting grooves by 
hand. The latter shank has a pilot threaded to draw 
the tool into the wood at the proper speed for hand 



(f per at ion. 
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(.iilliiif! cKiiiirs lor s/i/ii iiiifis mill a 
purlaUr pneumalir drill. 

DESIGN OF SPLIT RING JOINTS 

liiMallalion and specification data for split rin;; con- 
ii<-< l„rs and .harts of recommended working loads for 
the various sizes at diflferenl anf;lcs lo grain arc given 
on pages JO to 13. 

Working load re. ..nimcndations for TECO split rings 
a- Hcll as .,lher TECO .onneclors are limited to struc- 
tural grades .,f timhcr in order to avoid cross grained 
pieces and undesiral.le ...mhinations of knots and shakes 
at ( onnection points. Uiads shown on the charts for spill 
rings m dense grades of timber are greater because of the 
more hom.,gene<,us character and the greater shear 
strength and end l,earing capacitv of su< h material. Dense 
material must show not less than 6 annual rings and. de- 
pending upon the species, not ,n<,re than 20 to .30 rings 
I»er inch, and in addition not less than one-third summer- 
wood on either one end or the other of each piece. 



SPLIT RIISGS 
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/let/on o/ ^//f /f/r/o Connector 



FIGURE 5 — When it has been required in the past 
to transmit load between two timbers in contact, shear 
blocks have often been employed, inserted half their 
depth in each of the contacting faces as shown in 
Figure 5 A. When load is brought to bear on such 
a block, the resulting pressures are as shown in Fig- 
ure 5 B, Sufficient distance must be provided between 
blocks to develop the shear which will balance the 
pressure P on end grain. The block also must be 
wide enough so that the resisting moment due to 
pressure Q perpendicular to grain, balances the 
overturning moment due to the pressure P. This 
moment is finally taken as tension by the bolts 
through the joint. Since allowable unit stress in 
bearing on end grain is about ten times that in shear, 
and five times that perpendicular to grain, the width 
of the block and the spacing of blocks must be con- 
siderable. The dap for the block materially reduces 
the net section of the timber and requires larger 
sizes to be used. The shear resistance represented 
by the area of the blocks is lost entirely. W hen a 
joint made with split rings is loaded, the local 
stresses developed around a ring are as shown in Fig- 
ure 5 C. 

Due to the break or "split^^ in its perimeter the ring is 
to some extent flexible in the direction of the load. 



Since the cores are larger than the rings, wood and 
steel are already in contact at A and B when the load 
on the members is applied and these surfaces come 
promptly into bearing. A slight slip in the joint takes 
place, due to the difference between groove width and 
thickness of the ring metal. The portion of the ring, 
A-C, moves in the direction of the load P until steel 
comes into bearing against the wood on the surface C. 
The same relative movement of the loaded pieces 
brings about bearing also on the surface D. Thus 
twice as much wood surface is brought into bearing 
against the shear device as in the case of the solid 
shear block, and the shear area in the wood available 
to take up this bearing is equal to the whole surface 
within and between rings minus the relatively small 
area of the groove itself. The overturning moment on 
the ring is resisted by the moment due to pressure 
Q. There is less area to support this pressure per- 
pendicular to grain than in the case of the shear 
block, but the ring is so proportioned in thickness and 
width as to avoid failure in this direction, even at 
ultimate loads. 

Tests show that in the smaller sizes of split rings first 
failure occurs through shear of the cores, and in the 
larger sizes by failure of the wood fiber in bearing on 
the surfaces of con tart with the ring. 
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Safe load values are for the joint assembly, which con- 
sists of bolt, split ring, two washers and a nut. Loads 
shown are for two-member joint with one split ring placed 
between the two timbers (single shear). For the more 
usual case of a three-member joint in which two split 
rings concentric with the bolt axis are used the values 
given should be multiplied by two (double shear). The 
addition of split rings increases the joint strength in direct 
proportion to the number of split rings used. 

Recommended loads for split rings are based on a factor 



of safety of 3.5 on ultimate strength or 1.6 on propor- 
tional limit, whichever gives the smaller result. Such rec- 
ommendations are more conservative than those of engi- 
neers in the foreign countries where connectors were de- 
veloped and have been largely used. Designers should con- 
sider the character of loading, i.e.: whether steady or inter- 
mittent, and the proportion of dead load to total design 
load in using the recommended safe loads given herein. 
No increase of the loads shown herein is recommended 
for wind or earthquake load design. 



SAFE WORKING LOADS FOR 

ONE TECO SPLIT RING AND BOLT IN SINGLE SHEAR IN STRUCTURAL GRADES OF 

TIDEWATER RED CYPRESS AND CALIFORNIA REDWOOD 



AP^^ 




O' /a^ d(p' JO' ^- j^' 60' /27- SO' 
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SPLIT RINGS 



SAFE WORKING LOADS 

FOR ONE TECO SPLIT RING AND BOLT IN SINGLE SHEAR IN 

DENSE AND NON-DENSE STRUCTURAL GRADES OF 

DOUGLAS FIR, WESTERN LARCH, SOUTHERN YELLOW PINE, AND TAMARACK 



/^^p^A 
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MANUAL OF TIMBER CONNECTOR CONSTRUCTION 



Species : 

The design data and technical information apply to 
Tidewater Red Cypress 
Douglas Fir 
Western Larch 

Longleaf and Shortleaf Southern Yellow Pine 
Redwood 
Tamarack 

Similar data for other species of timber will be furnished 
by the Timber Engineering Company on request from 
prospective users. 

Seasoning: 

No adjustment need be made in the recommended 
working loads for split rings installed in unseasoned 
material which will within a reasonable period reach a 
seasoned condition. Loads for split rings in timber which 
will continue in a green or saturated condition should 
be reduced 33%'/c . 

Bolt Hole Diameters: 

Bolt holes should be Yi^" oversize, using the standard 
sizes of carpenter's or machine bits. 

Ring Metals: 

Split rings, as ordinarily supplied, are of uncoated 
steel. They should be galvanized or of non-corrodible 
metal when used subject to moist conditions, except that 
in structures of creosoted timber the creosote oil will 
usually afford protection against corrosion. 

The use of different metals in bolts and connectors in 
the same structure may cause electrolysis in moist loca- 
tions, and should be avoided. 



Split Ring Spacing and Margins: 

The standard minimum end margin and the standard 
center to center spacing in the table for split ring installa- 
tion data are equal to L5 times the diameter of the ring. 
The standard minimum edge margin for each ring is 
determined by placing the center of the ring or the bolt 
hole in the middle of the corresponding minimum face 
width. 

These margins and spacing of rows of connectors 
are measured from the centers of bolt holes as indicated 
in the sketch below. 



4V 



4^ 



e-©-® 







QrQ-Q- 




The 2y2, 4, 6, and 8-inch rings may be used with the 
loads shown on the charts, in nominal lumber widths of 
4, 6, 8, and 10 inches, respectively, provided the angle 
of load to grain does not exceed 30°. 



SPLIT RING INSTALLATION DATA 



Inside 

Diameter 

of Ring 

When 

Closed 

Inches 


Lumber Dimensions 


Groove Dimensions 


\Iinimum 
Width 

Inches 


Minimum Thickness 


Inside 
Diameter 
of Groove 

Inches 


Width of 
Groove 

Inches 


Depth of 
Groove 

Inches 


Rings in One ^ ^'"^^ . 

FaceOnh i S^Pu '^ '"^ 
j Both laces 

Inches Inches 


23^ i 3^ 1 P.. , ly^ 


2.S6 


.18 


.37 


4 '^Vi 1 \% \ 2% 


4 08 


,21 


.50 


6 TH 2i8 Wb 


6.12 


.27 


.62 


8 9M 25^ 43^ 


8 14 


.34 


.75 
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SPLIT RINGS 



Standard Minimum Spacings and Margins Required 
When Loads Are Applied Parallel to Grain or at Angles NOT EXCEED[\G 30" to Grain 



Inside 
Diameter 
of Ring 
When 
Closed 
Inches 


End Margin (Tension 
and Compression) 

Inches 


Spacing C to C of Rings 


Edge Margin (Tension 
and Compression) 

Inches 


Parallel with 
Direction of Load 

Inches 


Perpendicular to 
Direction of Load 

Inches 


m 


3^i i'i 


33/2 


1% 


4 


6 


6 


.1 


2H 


6 


9 


9 


IH 


3^4 


8 


1 12 


12 


9H 


\H 



The spacing of rows of rings should be sufficient to afford at least 1/2" of wood between the outer edges of adjacent grooves. 



Edge Margins Required When Loads Are Applied at 
Angle to Grain EXCEEDING 30 Degrees 

When the angle of load to grain exceeds 30 degrees, in 
any member of a timber joint, the loads given on the charts 
must be decreased unless the edge margin given in the 
table above is increased. For the full load shown on the 
charts the edge margin, measured in the direction of the 
load, should be as shown in the following table. When 
conditions require narrower margins the working loads 
shown on the charts should be reduced in straight line ratio 
between the limits shown below. An edge margin less 
than shown in the right-hand column is not recommended 
for rings loaded at more than 30 degrees to the grain. 







Edge Margins jar Loads at Angle to Grain EXCEEDING 
30 Degrees 



Diameter of 
Ring 

Inches 

4 
6 
8 



Edge Margin 

Required for 

Full Load 

Shown on Chart 

Inches 

2% 
3% 

4% 
5% 



Minimum 
Permissible Edge 
Margin (Reduce 
Safe Load 15'/r ) 

Inches 

1% 
2% 
3% 
4% 



End Margin Reductions Reduce Loads 

When conditions require that the standard end margin 
be reduced from that shown in the table above, the loads 
shown on the charts should be reduced proportionately 
between the limits shown below, for rings in tension mem- 
bers. End margins less than those shown in the right-hand 
column, leaving less than 1" of wood outside of the groove, 
are not recommended for either tension or compression 
members. 

Reduced End Margins 



Diameter of 
Ring 

Inches 

4 
6 
8 



End Margin 

Required for 

Full Load 

Shown on Chart 

Inches 

3% 

6 
9 
12 



Minimum 
Permissible End 
Margin ( Reduce 
Safe Load 33',; ) 

Inches 

2V-Z 

3V4 

41/4 

5V2 
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MANVAL OF TIMBER COIS^SECTOR COISSTRlJCTIOy 



FABRICATION AND ERECTION 

TimLers to be used in structures where split rings are 
incorporated in the joints must be pre-fabricated, at least 
to the extent of cutting the ring grooves in each timber, 
before the structure is bolted together. For this reason 
the use of the split rings is more economical when the 
entire fabrication (boring bolt holes, cutting ring grooves, 
and sawing timbers to exact length and shape) can be' 
done at a planing mill or other concentration point where 
stationery drill presses, saws and similar equipment are 
available. 

'Ihe use of hand-operated grooving tools on the job is 
feasible, however, where shop pquij.n.cnt and power are 
not available, or the size of ll„. job does not justify or 
permit ^hop fabri.ation: many of the larger structures 
tliu> far erected in the United States have been success- 
fuiiv . o.npleled with the use of portable power drills and 
hand equipment operated at the sites. Efficient equip- 
ment, including the customary carpenters' tools, hoisting 
apparatus, such as high lines or derricks, as well as the 
special grooving tool * required for the split rings, is 
essemial if economi. ;.! a.,,1 >ati>fa.|o,\ ,,.^,11. are "to' be 
obtained in this type of c <.n>tru(lion. 

(>.. large jobs, su.h as bridges, lowers, roof trusses. 
••1. .. ,1 is feasible to lav out one unit tsu.h as a IreMie 
bent or o,,.- fa. e „f a t.,„.-, , „n the ;..,o,„mI. la. k tin- 
members toMeth.r t.i..p,„aril>. bore the l.<,|| holes, lift 
the n.embers apail. n.arking each one for future idenlifi- 
cation. . ui til. ring grooves, and then either boll the unit 
logelher »,iih s,,li| rir.gs in pla.e or transport tl,.- indi- 
vidual ma.k.-.l pieces to their pro,H-r position in tlu- struc- 
ture and boll them logelher "in place." 

On the- other hand, fabrication of individual pieces 
ma> bc- done at a mill at ar.v dislan..- f,o„, the- sit,- of the 
structure. .Shop dra».ings are prepared and detailed in 
much Ihe same manner u i« customary for slwl framed 
Mruclures. Many iniaginarv diffi. ulli,>. and a few real 
one. have iK-en encunlered and successfully overcome 
in Ih.s method of construction. .Aside from the custom- 
ary penalties of slop,,v and inaccurate work, such diffi- 
cullies will 1k. avoided if the fcdiowing practice is ob- 
•*ned: 

( 1 ) All bolt holrs in a pirct should be laid out accu- 
nurly from ihf samr end of the piece and, usually, from 
thf centerline of the pirce and not from an edge. 

An «xuracy of ^j" in laying out work u neoe««ry 
and obuinable. WT,ilr il is often desirable, and wme- 
hnK. feasible, to lay off boll bole, from one edge of a 
timber, such practice u not recommeiMled when slight 

• AU ii«.» «.Ard lb- «» .»«uwe M , ««.., ,^,., „ p,.,^ 

]4 




./ inuk load of timbers prefabricated at the plant and 
hauled to the job site and ready for assembly into the 
completed structure. 



variations in limber sizes could result in a misfit between 
successive limber frames several feet apart. In punch 
marking timbers for bolt hole centers a fine nail, or other 
instrument which will not follow the grain of the wood, 
sliould be used. 

I2l li„rr hoi, holes perpendicular to the face of the 
timber. 

Ilii^. is readily accomplished in a slaticmarv drill press 
and with pro|,er care, < an be- apj.roximaled with portable 
drills or hand .((iiij.nient. 
'3j I se proper tools. 

A barefoot augur is most satisfactory for boring holes 
I'N liand through any considc-rable thicknesses of timbers. 
A nia.hine bit has been found thoroughly satisfactory 
f'T us,, ni a drill press boring of holes up to six in<:hes 
d.l.th. but di(i.culli,.s are experienc-.-d in clearing this 
'Npe of bit wli.n used Ml d.-.-p,r holc-s. A ring-groove 
< utter d.-s,.ned for the purpos,-. is essential to a sue- 
|es>lu job. As prc-viously im-nlic,n..d. the ring grooves 
m timber., are made slightly widc-r than the tlii.kness of 
inHal ,n the ring, and the inside dian.cter of the groove or 
h- outside diameter of ihe wood core is also slightly 
larger than the diamcMer of the elosc-d ring. It is neces- 
.ary ,o c hec k the tool after drilling 2(K) or more grooves. 
and to keep ii sharpened so ihal all groove dimensions will 
rema.n approxin.ately constant. J'orlable electric or air 
drills for operating the grooving l««| should take a '//' 
diamc-ter shaft. The speed of the tool depends upon the 
•>r.e c.f lool and , ondition of the limb,-r. A few trial cuts 
will determine the bc-st speed under the con.lltl.-n. ..t 
"and A 4 horse power motor is desirable 
Jor ring grooves cut by hand, a regular groove-cutting 

br-^. A thre^led pilot will help draw the tool into the 



bolt holf 



«^ing 



or its Licenaeet. 



SPLIT RINGS 



A ring expander"^ is sometimes used for placing the 
split ring in the groove in the timber. However, with a 
little practice, it has been found satisfactory to insert 
the ring in the grooves with a hammer, starting the ring 
at that portion of its circumference which is ^/4 the way 
around from the split. When, for any reason, it is desired 
to remove a ring from a timber the ring should be gripped 
with the claw of a hammer on one side of the split, the 
hammer pulled up and outward away from the split. 

TYPICAL SPECIFICATION FOR SPLIT RINGS 

Split rings shall be made of strips of mild steel. Each 
ring shall be cut through at one point in its circumfer- 
ence in such a way as to form a tongue and slot. Dimen- 
sions of split rings shall be (ascertain from table below). 

Each ring shall form a true circle including the tongue 
and slot, and shall spring shut. The band shall be flat 
with cylindrical surfaces parallel to the axis of the ring. 
The metal shall be smooth and free of rust. 

Installation : 

A circular groove, concentric with the bolt hole, shall 
be cut in adjacent timber faces for each split ring, with 
power driven equipment and a special grooving tool.* 
Dimensions of grooves shall be (ascertain from table 
below) and have a tolerance, plus or minus, of not more 
than .01 inch: 

Allowance should be made for washer thickness in the 
lengths of bolts specified. When a bolt is to pass through 
several members an inch of additional length is desirable 
to facilitate assembly. 

Grooves and bolt holes shall be clean cut, without 
splintered edges, and all chips removed before insertion 




Types of heavy and costly joint hardware which the 
use of TECO connectors eliminates. With hut a frac- 
tion of the IV eight of these metal parts, TECO connec- 
tors often double their structural efficiency. 

of the ring. Rings shall be installed with a tool which 
spreads the ring to the width of the core, or by other 
suitable means which do not injure the ring or the wood 
core. Rings shall be placed with the break nearest to 
the edge of the timber stressed parallel with the grain. 
Timbers with ring grooves from which the cores may 
have loosened shall be at once removed from the site 
and a new piece substituted. 

Galvanizing: 

Split rings required to be galvanized shall be gal- 
vanized to conform to ASTM Standard Specifications 
A 123-33. (See page 19) 



SPLIT-RING SPECIFICATION DATA 



Sizes and Weights 


Bolt and Washer Sizes 


Order 
Number 

1 


Inside 

Diameter 

of Ring 

When 

Closed 

Inches 


Depth 
of Ring 

Inches 


Thickness 
of Metal 

Inches 


Weight 

per 100 

Rings (Hot 

Rolled 

Steelj 

Pounds 


Minimum 

Diameter 

of Bolt 

Inches 


Washers 


Plate 
Inches 


O. G. 
Inches 


2H 


H 


.156 


27.3 


K2 


2 X 2 X >8 >^ X 2>^ 


2 


4 


1 


.187 


66.4 


H 


3x3xV,6 H^^H 


3 
4 


6 


1^ 


.250 ' 172.7 


^i J 3 X 3 X J^ 


H^-i'A 


8 


IJ^ 


.312 


351.2 


1 


3Mx3i^x^ 


1x4 



Note: For weight of galvanized rings add approximately 4 percent. 



* All items marked thus are available on a nominal rental or purchase basis from the Timber Engineering Company or its Licensees. 

15 



MAmJAL OF TIMBER COMSECTOR CO!SSTRLCTIO!S 



Teco Shear Plates 



TECO shear-plate connectors are designed to transmit 
loads from wood to steel, or vice versa. 

A shear-plate ( see Fig. .3 ) is a malleable casting consist- 
ing of a circular plate with teeth arranged about the 
perimeter of one fa< e. and a c>lindri< al hub on the op- 
posite face ciicenlrir to a hole for the bolt whi< h holds 
the assembly together. 

The t.,othed face i.s parll> fitted and partly imbedded 
in the timber until the oul.ide fa. e of the shear-plate is 
flush with the surface of the wood. The projecting hub 
on the outside face fit. into a hole in the steel plate or 
.shape to which connection is to be made. 

Shear-plates are convenient for fooling connections 
when a tension load must be transferred to anchor bolts, 
an.l in general for all situations where steel-to-wood con- 
rH'( lion.H are (Jesirrd. 

DESIGN OF SIIEAR.PLATE JOINTS 

Installatic»n and >piM ifrraliun dala for TECO shear- 
plates and a ( liart of recommended working loads at 
different an-Ies to -rain are ojxri, i»elow. 



Safe load values are for the joint assembly, which con- 
sists of holt, shear-plate, steel plate or strap engaging the 
shear-plate, two washers and a nut. Loads shown are for 
one shear-plate and bolt, acting in single shear between 
wood and steel. For the more usual case in which two 
shear-plates are installed on opposite faces of a timber 
concentric with the bolt axis the values given should be 
multiplied by two (double shear). 

Recommended loads for shear-plates are based on a 
safety factor of four on ultimate load because the char- 
acteristics of the test curves are such that no proportional 
limit can ordinarily be determined. 

No increase of the loads shown herein is recommended 
for wind or earthquake load design. 
Species : 

The design data and technical information apply to: 
Tidewater Red Cypress 
Douglas f^ir 
Western l^rc h 

Longleaf and Shorlleaf Southern Yellow Pine 
Redwood 
Tamarack. 



SAFK WORKING LOADS 

FOR 0\K TKCO SHKAR PLATK AND BOLT 

IN STRKTl RAL GRADKS OF ANY STRUCTURAL SPECIES 



I 



I 
I 
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SHEAR PLATE 



SHEAR.PLATE INSTALLATION DATA 



Lumber Dimensions 


Standard Minimum Spacing 
and Margins for Full Load 


Steel Strap Margin and 
Unsupported Length 


Minimum 
Width 

Inches 


Minimum Thickness 


End 
Margin 

Inches 


Spacing 
C-Cof 
Plates 

Inches 


Edge 
Margin 

Inches 


End 
Margin 

Inches 


Maximum 

Allowable 

Unsupported 

Length 

Inches 


Plates in 

One Face 

Only 

Inches 


Plates 
Opposite in 
Both Faces 

Inches 


Ws 


1^/8 


m 


5 


5 


2Vi6 


2 


12 



Similar data for other species of timber will be furnished 
by the Timber Engineering Company on request from 
prospective users. 

Seasoning: 

Recommended working loads for shear-plates need not 
be reduced for condition of seasoning. 

Bolt Hole Diameters: 

Bolt holes should be %n inches in diameter, and in 
large timbers should be bored half-way from opposite 
faces, using a standard carpenter's or machine bit. 

Plate Metal: 

TECO shear-plates as ordinarily supplied are malle- 
able cast iron. 

Shear- plate Spacing and Margins: 

Edge margin, end margin and center to center spacing 
are measured from the center of the bolt holes as shown 
in the sketch below. Grooves for shear-plates must be 
cut with special tools furnished by Timber Engineering 
Company. 



h 







^ 

^ 



> 




The safe working loads shown on the chart for one 
shear-plate acting parallel or at not more than 30 degrees 
to grain, may be used with the standard end and edge 
margins given above. When the angle of load to grain 
exceeds 30% the edge margin should be not less than 
2*^4 inches, i.e., a 6-inch nominal width of timber is 
required for full load. When a lesser edge margin is 
desirable, working loads shown on the chart should be 
reduced in straight line ratio from 100' r at an edge 
margin of 2% inches to 67' r at an edge margin of l')\i^ 
inches. Edge margins less than 2')x\\ inches measured 
from the center of plate to edge of timber are not recom- 
mended for loads at an angle of more than 30 degrees 
to grain. 

Recommended working loads in tension parallel to 
grain should be reduced in straight line ratio from 100% 
at the standard 5-inch end margin to 67S' at 3-inch end 
margin. An end margin of less than 3 inches is not 
recommended for shear-plates in tension or compression 
members. 



.oje. 
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MANUAL OF TIMBER CONNECTOR CONSTRUCTION 



In footing connections and elsewhere it may be desir- 
able to stagger shear-plates to utilize commercial widths 
of lumber and reduce length of connection plates. Two 
rows 2 inches apart are suggested, which with the recom- 
mended edge margins corresponds to commercial timber 
face widths of 61/2" and 71/2", depending upon load acting 
under an angle of less or more than 30 degrees to grain. 
For each individual shear-plate in such a case, apply the 
rules given above for margins, spacing, and reductions 
in load. 

Steel Straps or Shapes: 

Holes in steel plates or shapes for insertion of shear- 
plate hubs should be ^Yu'/' diameter, drilled or reamed 
holes. The shear-plate is designed for use with steel 
straps or shapes %" in thickness, but 14" or 5/ic" straps 
or shapes may be used if washers of suitable size drilled 
with i%o" diameter holes are provided to take up the 
difference between %'' and the designed thickness of the 
strap or shape used. A cut washer with hole for a half- 
inch bolt must be used under the bolt head and nut to dis- 
tribute bearing to the plate. Care must be taken to provide 
sufiTicient net section of the steel to develop the working 
loads of the shear-plates to which connection is made, and 
to avoid failure by buckling. 

Fabrication and Erection 

Daps and grooves for shear-plates are cut in one opera- 
tion with a dapping tool * specially designed for the pur- 
pose. It is provided with a pilot closely fitting the bolt 
hole and a shaft for motorized or pneumatic equipment. 
For hand operation, a special shaft is obtainable, the 
shank of which will fit a carpenter's brace. The pilot may 
be threaded to assist drawing the tool into the wood. 

W^hcre connections are made with shear-plates, it is 
usually feasible and desirable to use the steel plates, 
straps or shapes as templates in laying out the timbers 
for boring and grooving. 

Shear-plates may be imbedded by blows with a sledge, 
using a follower to protect the projecting hub, or they 
may be drawn into the wood by bolts. 



Other rules and precautions for framing of timbers for 
shear-plate connections are substantially the same as 
those previously given for toothed and split rings. 

TYPICAL SPECIFICATION FOR SHEAR-PLATES 

Shear-plates shall be those manufactured by Timber 
Engineering Company, or their equivalent. They shall 
consist of a circular plate with teeth arranged about the 
perimeter of one face, and an integral, cylindrical hub 
on the opposite or outside face concentric to a hole for a 
bolt. Shear-plates shall be manufactured of good grade 
malleable cast iron thoroughly annealed and conforming 
to the Standard Specifications for Malleable Iron Castings 
of the American Society for Testing Materials, A-47-33. 
Plates shall be of smoothly cast metal, free of flaws or 
fins, of the following dimensions: (Ascertain from table 
below) . 

The structural steel used in straps, steel shapes, and 
gusset plates shall conform to the requirements of Amer- 
ican Society for Testing Materials Standard Specifica- 
tions for Structural Steel for Buildings, Serial designa- 
tion A-9, as amended to date. Dimensions of straps or 
shapes shall afford sufficient net section to develop the 
full allowable load of the shear-plates to which they are 
attached, and all holes for shear-plate hubs shall be 
^ /^r> inch, drilled or reamed. 

Holes through timbers for bolts used with shear-plates 
shall be %c inch diameter, carefully centered for connec- 
tion straps or plates. A circular dap, concentric with the 
bolt hole, shall be cut in the timber face for each shear- 
plate by a special dapper * manufactured for this purpose. 
Daps shall be clean cut and free of torn grain. All chips 
shall be removed before plates are inserted. 

Shear-plates may be installed with bolts and heavy 
washers, fitted over the hubs, or by blows from a sledge, 
using a substantial cap or follower to protect the hub. 
Timbers split or damaged in the process shall be removed 
from the work and others substituted. Cut washers for 
y2-inch bolts and not less than 2" wide shall be placed 
under the head and nut of each bolt. 



SHEAR-PLATE SPECIFICATION DATA 



Sizes and \^>igliig 



Diameter 
Inches 



Depth 
Inches 



Weight 
per 100 

Pounds 



Holt and 
^ asher Sizes 



Diameter 
of Bolt 



I 



Cut 

Washer 



Minimum Size of Steel Strap 
in Inches for .Number of 
Shear-Plates per Strap 



1 or 2 



Inches \ Inches 



Shear- Plates 



3or4 



4, 5, 6, or 7 



a or % -, -7 ^, ^-. . 

Shear-PlatCB Shear-Platee 

I staggered 2" 



3.1« 



H 



"/.. 



59 



H 



8/^ 



ix2 



Hx3 



^x4H 



Diameter 

of Holes 

in Steel 

Strap 

Inches 



'V 



i« 



• All ilfms marked thus arf avaiUblc on a nomin«l renul or purch*.* b.,« frnm .k T u r ■ 

purciu.* b..u from the Timber Engineering Company or iu Licenaeefc 
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SHEAR PLATE 




Grooving tool used to cut daps for shear plates. This 
tool is provided with interchangeable shanks for use in 
power equipment and for cutting grooves by hand. The 
latter shank has a pilot threaded to drakv the tool into 
the wood at the proper speed for hand operation. 



ASTM STANDARD SPECIFICATIONS 

A 123-33 FOR GALVANIZING 

TIMBER CONNECTORS 

1. Zinc used in the bath shall be at least equal to 
"Prime Western." 

2. The weight of the zinc coating per square foot of 
actual surface shall average not less than 2.0 oz. and no 
individual specimen shall show less than 1.8 oz., weight 
to be determined by stripping an entire piece by ASTM 
Standard Method A 90-33. 

3. The zinc coating shall be adherent, smooth, con- 
tinuous and thorough, except that uncoated spots on the 
tongue and groove surfaces in contact will not be cause 
for rejection. It shall be free from imperfections such 
as bumps, blisters, gritty areas, uncoated spots, acid and 
black spots, dross and flux. 

4. When visual inspection and testing with 1/2 lb. ham- 
mer is not conclusive, tests shall be made by the Preece 
method, in which case the minimum thickness of coating 
shall withstand at least seven 1-minute dips. 

5. Test samples may be selected from deliveries at 
random and will be test^^d by the purchaser and at pur- 
chaser's expense. 





^iTcr/o/v /^'/f 






0P£yv//^c T£co 2^''SPi/r/p//yGS 

Ring spreader. Tools of this type can be secured from 
the Timber Engineering Company, or details will be 
forwarded on request for their manufacture by the 
nearest blacksmith or machine shop. The prongs of 
the spreader are placed inside the ring and the handles 
pressed together. This opens the ring to the groove 
dimensions and makes the placing or removal of rings 
quick and convenient. Use of ring spreaders is prefer- 
able both for greater efficiency of labor and to avoid 
battering the wood within the grooves. 



TYPICAL CONNECTOR 
CONSTRUCTION 

Since connectors became commercially available in the 
United States early in 1933, several hundred structures 
have been built employing timber framing with connector 
joints. These structures range in size from twenty-foot 
roof trusses to cooling towers a thousand feet in length 
and include a wide variety of uses. Highway bridges, 
roof trusses, tank towers, forest lookout towers, trestles, 
dry docks, cofferdams, oil derricks, pipe racks, gravel 
bins, and numerous other items have been built with them. 
Pictures of several typical applications are shown in the 
following pages. 
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MAISL'AL OF TIMBER COMSECTOR COySTRlCTIO!\ 



STRUCTURES EMPLOYING THE CONNECTOR SYSTEM 




Roof trusses at plant of Hadfir Lumber (.ompany, Scotia, (.aliforni/i. These trusses hate a span of 50 feet. Connections 

and sp/ir rs madr u ith TE(^0 split rings. 




HuUdmg timber crib uork for cofjvrdams at Bonne- 
xiUe Dam project at Columbia River from Douglas fir. 
Three thousand 4" TECO split rings uere used to 
secure the necessary strength of connections b*'tii (^t-n 
timbers in the lower timbers of these cribs. 




InstfiUmg TtJJ) rings in Douglas fir timber:, used for 
Bonnet iile cofferdams. 
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SHEAR PLATE 




View of the end chord connections of the trusses shoun on opposite page, \ote that purluts arr bolted beneath the 

chords, so that tops of rafters are flush with tops of truss chords. 








Bridge over Doian Creek on the Coast Highway near Monterey, California. I his bridge was completed in 1934, It has a 

24- foot roadway and is designed for H-20 loading. 
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MANUAL OF TIMBER CONNECTOR CONSTRUCTION 




Do! an Creck\ Calif, Onv-hundred-eighty-foot arched 
timber highivay bridge in process of erection. This 
bridge is of reduood and utilize split rings for joints 
and splices. In addition to the main arch, there are 
four thirty-eight-foot lattice truss approach spans sup- 
ported by timber piers, and seiend l9-f<Kft trestlv bents, 
also framed iiith connectors. 





Roof trusses for Grace Evangelical Tabernacle, Aea 
Orleans^ Louisiana. These were of Southern Yellow 
Pine and joints uere made uith split rings. 




r'^x 



A bote : E r e c ling I li e a r c h 
trusses for Do Ian Creek bridge. 
Detailed plans for the structure 
uere prepared and construction 
supervised by the California 
State Division of ffighnays. 
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Left: W'atertank toner, bracing 
attached uith TECO connec- 
tors. The greater strength se- 
cured by connectors at such 
points is a consideration in lo- 
calilies subject to earthquakes 
or high uinds. Douglas fir was 
lisf'd. 



SHEAR PLATE 




Anderson Creek bridge^ on the State Highway between Monterey and San Simeon, Caliiorma, before approach jdls 
were completed. Supporting bents were braced and renter trusses ronnrrted with TECO toothrd rings. 




Sixty foot trusses of Southern yellow pine for a I ir- 
ginia estate riding hall, built with TECO split-ring 
connectors. 




Casing rack for oil field use, as built in the Texas oil 
fields. Very heavy loads are carried by these racks. 
Southern yellow pine and TECO split rings. 
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MA!\VAL OF TIMBER COIMSECTOR COISSTRVCTIOIS 




i^-^^ j^^ 






Rattlesnake Creek bridge, WiUetts, California. Three-hinged arch and approach bents jrained with TECO connectors. 







Right: Forest lookout toner 
Hearing completion at Cass 
Lake, Minnesota. The tower 
is 200 feet high, exclusive 
of cab. It is one of several 
built with TECO split rings 
by the United States Forest 
Service. W^oods employed 
were Tideuater Red Cy- 
press, Douglas Fir, Larch, 
Southern Yellow Pine, and 
Reduood. 




Trusses and supporting toners for gravel conveyor, 
connections made with TECO connectors. A Douglas 
fir structure. 
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TWO NEW INDISPENSABLE ADDITIONS to FUNDAMENTAL 
KNOWLEDGE ABOUT LUMBER AND ITS UTILIZATION 

"LUMBER GRADE-USE GUIDE" and *'WOOD STRUCTURAL DESIGN DATA" 



WOOD STRUCTURAL 
DESIGN DATA 





WOOD STRICTLRAL DESIGX DATA 
Is a SOU.page book, published by the National Lumber Manufacturers Association. It contains complete tables of safe 
loads for wood joists, beams and columns covering the full range of commercial sizes, spec.es and grades, and of the 
spans and heights ordinarily used. The book contains in addition much information on the grading of structurrd timber, 
properties of sections, board feet per linear foot and other data useful to designers. Obtainable from the \ational Lumber 
Manufacturers .Association at a price of SI. 00 per copy. 

LIMBER GRADE-ISE GLIDE 

Presents in condensed form, convenient for specifying lumber users, descriptions of the several grades of each com- 
mercial lumber species and shous the grades recommended to be used for each construction purpose. Consists of 
fifteen separate pamphlets aggregating over 200 pages, bound in S-ring notebook: Price */.oO f,er cop^ . 
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TFrn r'^' ^"^'""'- 71" " "^ ^""^''"^ ■^'"'"""' >•'""" '»'*^' ><'^«'* '^'^^e framed uUh 
TECO split nngs; a„d the toner is equipped uith a new and more effective type of 
antenna developed by Paul Godley, radio consultant. //' "/ 

Early reports indicate over 200^^r increase in coverage as compared to the steel tower 
equipment formerly in use and elimination of numerous "blind spots" in the former area 
of coverage. 



